Using an original optical process, we are able to photoinduce a surface relief grating (SRG) whose wave-vector direction depends on the light polarization only 11. The material used in this report is an efficient photoactive azo-polymer derivative 121. Thickness of the polymer films is around lgm, with absorbance equal to 1.6 at X = 476.5nm-working wavelength. SRG are produced in a one step irradiation process in standard laboratory conditions. Typical laser beam intensity is 450 mW/cm2. We characterize the photoinduced SRG by diffraction studies and atomic force microscopy (AFM). Figure I (a-d) shows AFM images of the permanent structures induced with four different polarizations of the input laser beam. Growth time for these gratings was Ih. The self-induced SRG have a depth close to 50 nm with grating pitch around 800 nm, whatever the polarization used. Both the height and pitch of the gratings were retrieved as a function of time. SRG depth, pitch and diffraction efficiency show a threshold-like evolution with time, with saturation at large times. Before saturation, the process is totally reversible and diffraction can be addressed in several directions by changing the writing beam polarization direction only.
476.5nm-working wavelength. SRG are produced in a one step irradiation process in standard laboratory conditions. Typical laser beam intensity is 450 mW/cm2. We characterize the photoinduced SRG by diffraction studies and atomic force microscopy (AFM). Figure I (a-d) shows AFM images of the permanent structures induced with four different polarizations of the input laser beam. Growth time for these gratings was Ih. The self-induced SRG have a depth close to 50 nm with grating pitch around 800 nm, whatever the polarization used. Both the height and pitch of the gratings were retrieved as a function of time. SRG depth, pitch and diffraction efficiency show a threshold-like evolution with time, with saturation at large times. Before saturation, the process is totally reversible and diffraction can be addressed in several directions by changing the writing beam polarization direction only.
The mechanism proposed to explain the origin of the SRG formation was disclosed earlier ll1. 
